A 68-year-old man with sensory ataxic dominant neuropathy associated with polyarteritis nodosa (PAN) had deep sensory disturbance with unsteady gait and absence of the Achilles tendon reflex. Examination revealed weight loss, elevated CRPlevel, negative antineutrophil cytoplasm antibodies, decreased M-waveamplitude in the peroneal motor nerve and absence of action potentials in the sural sensory nerve. Sural nerve biopsy revealed a marked loss of myelinated fibers, myelin ovoid formation and necrotizing angiitis of large epineurial artrioles. Renal biopsy revealed global and/or segmental necrotizing angiitis in glomeruli, but not in the arcuate artery. These pathological findings were distinct from those of PAN,particularly microscopic polyangiitis (MPA). Treatment with a steroid improved the deep sensory disturbance, unsteady gait, and CRPlevel. This case is similar to ataxic neuropathy which can arise from various disorders. This is the first report of a case of sensory ataxic dominant neuropathy associated with MPAin PAN. (Internal Medicine 39: 847-851, 2000) 
Introduction
Polyarteritis nodosa (PAN), a type of systemic autoimmune disease (1, 2) , is catagorized into two types; classical PANand microscopic polyangiitis (MPA) (3, 4) . Classical PAN impairs medium-and small-sized muscle arteries in various organs and is frequently associated with renovascular hypertension and renal infarction. MPAimpairs small vessels, is related to antineutrophil cytoplasm antibodies (ANCA) (5, 6) , and causes focal segmental necrotizing glomerulonephritis with crescents (7) .
Amongthe types of sensory neuropathy, ataxic neuropathy, characterized by selective deep sensory disturbance, is relatively rare but knownto arise from several disorders, including malignant tumors (8, 9) and immune abnormality (10) . Ataxic neuropathy is known to be associated with Sjogren's syndrome (ll, 12), a type of systemic autoimmune disease, but there have been no reports of ataxic neuropathy associated with PAN.In this study, we examineda case of sensory ataxic dominant neuropathy associated with PAN.The disease in this case was very similar to ataxic neuropathy, and considered to be associated with MPA in PAN.
Case Report
A 68-year-old man was admitted to our hospital on December 25, 1998 having had difficulty walking and numbness in the lower extremities for 3 months. He had undergone subtotal gastrectomy for a gastric ulcer at the age of 41. Physical examination revealed weight loss (height, 166 cm: weight, 48 kg), and a low-grade fever of 37.5°C. Blood pressure was normal at 128/80 mmHg.Dry eyes and mouth were not observed. Neurologically, someweakness was observed in the lower extremities and mild muscle atrophy in the upper and lower extremities. Deep tendon reflexes in the upper extremities and patellar tendon reflexes were normal, however, Achilles tendon reflexes were absent. Dysesthesia was observed in the hands and feet, however, superficial sensations, such as thermal and pain sense, were normal. Position sense (proprioception) was remarkably disturbed in the lower extremities. Vibratory sense was also affected. Cerebellar ataxia and dysarthria were absent, however, the Romberg sign was positive and gait was severely unsteady, and accompanied by poor balance. Laboratory data collected on admission are presented in Table 1 . Urinalysis revealed negative urinary protein, glucose and occult blood levels, but elevated N-acetyl-beta-D-glucosaminidase and beta 2-microglobulin levels. The white blood cell count was normal, but the red blood cell count and hemoglobin were decreased to 3.29 x 106 /jllI and 9.8 mg/dl, respectively. The platelet count was elevated to 401 x 103 /jllI. Blood chemistry was nor- NAG: N-acetyl-beta-D-glucosaminidase, beta 2-MG: beta 2-microglobulin, WBC: white blood cell, RBC:red blood cell, AST: asparate aminotransferase, ALT: alanine aminotransferase, LDH:lactate dehydrogenase, ALP: alkaline phosphatase, y-GTP: y-glutamyl transpeptidase, CK: creatine kinase, CHE: choline esterase, TBil: total bilirubin, BUN:blood urea nitrogen, FBG: fast blood glucose, T4: thyroxine, TSH: thyroid stimulating hormone, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein, Ig: immunoglobulin, CH50: 50% hemolytic unit of complement, RF: rheumatoid factor, Ab: antibody, RNP: ribonucleoprotein, ANCA: antineutrophil cytoplasm antibodies, C-: cytoplasmic-, P-: perinuclear-, TPHA: Treponema pallidum haemagglutination, Hbs Ag : hepatitis B surface antigen, HCV: hepatitis C virus. mal except for slight abnormalities in albumin and y-glutamyl transpeptidase. Fasting blood glucose and oral glucose tolerance tests were normal. The C-reactive protein (CRP) level was markedly elevated to 1 1.2 mg/dl. Antinuclear, anti-SS-A and SS-B antibodies, and antineutrophil cytoplasm antibodies (C-ANCAand P-ANCA)were negative. Thyroid function, vitamin Bj and B12, and cerebrospinal fluid were normal. Chest X-ray and computed tomography showed only mild interstitial change of the lungs. Screening examination of malignant tumors including gastrofiberscopy, abdominal ultrasonography, fecal occult blood test and tumor markers was negative. Nerve conduction velocity was normal in the upper extremities. Peroneal motor nerve conduction velocity was slightly decreased to 34.7 m/s, with a decreased M-waveamplitude of 0.2 mV. Sural sensory nerve action potential was absent. A sural nerve biopsy was carried out on day 28 of hospitalization. Light Sensory Ataxic Dominant Neuropathy with PN microscopicexaminationof transverse semithin sections revealed severe angiitis and a marked decrease in the number of myelinated fibers. Necrotizing angiitis of a large epineurial arteriole was apparent from a dense mononuclearinflammatory cell infiltrate, intimal proliferation, and narrowing of the lumen (Fig. 1A, B) . The distribution of values for myelinated fiber diameter is presented in Fig. 2 . Asevere reduction in the fiber population was apparent (density, 946/mm2). Teased nerve preparations showedmyelin ovoid formation without segmental demyelination and onion bulb formation. Bowman's capsular epithelium wasobserved in someglomeruli. Vasculitis was not evident in the arcuate artery (Fig. 3A,   B ).
After oral treatment with 50 mg/day of prednisolone, the dysesthesia in the hands and feet disappeared, the position sense disturbance in the lower extremities and unsteady gait improved, and the CRPlevel returned to normal in 2 months, however, nerve conduction velocity was unchanged and sural sensory nerve action potential remained absent.
Discussion
In this case, a diagnosis of classical PANor MPAwas made because sural nerve and renal biopsies revealed necrotic angiitis without granulomatous changes, accompaniedby weight loss, an elevated CRPlevel and a high platelet count (1, 2) . Classical PANis a disorder in which necrotic angiitis occurs in the medium-and small-sized muscle arteries in several organs, including the kidneys, and is frequently associated with renovascular hypertension and renal infarction (3, 4) . MPAis a disorder in which necrotic angiitis develops in the small vessels, but not in arteries larger than the arcuate artery, and focal segmental necrotizing glomerulonephritis with crescents occurs, leading to rapidly progressive glomerulonephritis (3, 4, 7). PANCAare often detected in the active phase of MPA(3-6) and thus can be used in diagnosis. Peripheral neuropathy is frequently associated with classical PAN (13, 14) but rarely with MPA(3, 15) . Although the findings in this case were consistent with either classical PANor MPA,we considered the disease to be moresimilar to MPA because renal biopsy revealed necrotic angiitis in the glomeruli but not in the arcuate artery. Because the involvement of glomeruli in necrotizing angiitis was limited (only 5 out of 22 glomeruli without crescents), urinalysis and blood chemistry might not reveal renal glomerular dysfunction. It is possibile that the active phase of MPA terminated spontaneously before rapidly progressive glomerulonephritis occurred and P-ANCA became negative. In this case, deep sensation was more predominantly disturbed in the lower extremities than superficial sensation, the Romberg sign was positive and gait was severely unsteady, and accompanied by poor balance. These findings were consistent with ataxic neuropathy. However,muscleweaknessand atrophy were observed and peroneal motor nerve showeda decrease of M-waveamplitude, therefore, a diagnosis of sensory ataxic dominant neuropathy, which is very similar to ataxic neuropathy, was made. Characterization of ataxic neuropathy is based on symptoms,and the cause of the disease varies among cases (16) : it can include malignant tumors (carcinomatous neuropathy) (8, 9) , autoimmune disease (10), and idiopathic disease (chronic idiopathic ataxic neuropathy: CIAN) (17, 18) . Ataxic neuropathy is known to be associated with Sjogren's syndrome (ll, 12), a type of systemic autoimmune disease, but ataxic neuropathy or sensory ataxic dominant neuropathy associated with classical PANor MPAhas not been reported.
In this case, malignant tumors and Sjogren's syndrome were excluded by examination and laboratory findings. Thus, this is the first report of a case of sensory ataxic dominant neuropathy associated with PAN, particularly with MPA. In general, ataxic neuropathy is thought to be caused by an involvement of the dorsal root ganglion (DRG) (ll, 12, 18, 1 9). In ataxic neuropathy associated with autoimmune mechanisms, autoantibodies to the DRGneurons have been reported, such as anti-Hu antibody in carcinomatous neuropathy (20, 2 1 ) and anti-ganglioside antibody in IgM paraproteinemias (10, 22) . Pathologically, patients with CIANare reported to exhibit loss of large DRGneurons (12, 18) , and patients with Sjogren' s syndrome are thought to have lymphocytic (T-cell) infiltration around the DRGneurons (ll). Sural nerve biopsy shows se-lective loss of the large myelinated fibers in carcinomatous neuropathy (20, 23) , CIAN and Sjogren's syndrome (ll, 12, 17, 18) , resulting from the loss of large neurons in the DRG, and axonal degeneration of the large sensory axons (10) . In the present case, webelieve that the lesion which caused the symptoms was in the DRGand/or peripheral nerve. Although the DRGcould not be examined pathologically, a decrease in the number of myelinated fibers suggested an involvement of DRG neurons.
The peripheral nerve was also disturbed in this case. Sural nerve biopsy revealed necrotizing angiitis of a large epineurial arteriole as with Sjogren's syndrome. Conduction study showed that the motor nerve, which has no relation to the DRG, was also affected. Because sensory nerve disturbance was dominant over motor nerve disturbance, disruption of peripheral nerve due to angiitis, what is called vasculitic neuropathy, might cause the symptoms. Vasculitic neuropathy usually has the same distribution of sensory disturbance as a mononeuritis multiplex (14) , and has been reported in many cases as a symmetrical polyneuropathy (24, 25) .
In this case, treatment with a steroid improved the position sense disturbance and unsteady gait, and reduced the CRPlevel to within the normal range within 2 months. Fromthe relatively rapid response to the steroid, we consider that cell infiltration due to inflammatory reactions in the DRGor peripheral nerve caused these symptoms,rather than anti-neural antibodies to DRGneurons. Although ataxic neuropathy is thought to be refractory to treatment because of the irreversibility of the neuronal loss (10), a steroid might be effective in the treatment of ataxic neuropathy or sensory ataxic dominant neuropathy caused by inflammatory disorders like that in our case. In summary,wereport a case of sensory ataxic dominant neuropathy associated with PANdiagnosed by pathological examination and improved by steroid therapy. Morecases must be studied in order to determine the pathogenesis, the pathological findings of the DRG,and the efficacy of steroid therapy.
